Background Background Several studies
Several studies document an excess of psychiatric document an excess of psychiatric symptoms among veterans ofthe1991Gulf symptoms among veterans ofthe1991Gulf War.However, little is known aboutthe War.However, little is known aboutthe prevalence of psychiatric disorders in prevalence of psychiatric disorders in those who were deployed to that conflict. those who were deployed to that conflict.
Aims Aims To compare the12-month
To compare the12-month prevalence and associated risk factors for prevalence and associated risk factors for DSM Axis I psychiatric diagnoses between DSM Axis I psychiatric diagnoses between random samples of Gulf War-deployed random samples of Gulf War-deployed veterans and veterans of the same era veterans and veterans of the same era not deployed to the Persian Gulf (era not deployed to the Persian Gulf (era veterans). veterans).
Method Method Interview data from 967 Gulf
Interview data from 967 Gulf War veterans and 784 era veterans were War veterans and 784 era veterans were examined to determine current health examined to determine current health status, medical conditions, symptoms and status, medical conditions, symptoms and Axis I psychiatric disorders.Logistic Axis I psychiatric disorders.Logistic regression models evaluated risk factors regression models evaluated risk factors for psychiatric disorder. for psychiatric disorder.
Results

Results Gulf War veterans had a
Gulf War veterans had a significantly higher prevalence of significantly higher prevalence of psychiatric diagnoses, with twice the psychiatric diagnoses, with twice the prevalence of anxiety disorders and prevalence of anxiety disorders and depression.Lower rank, female gender depression.Lower rank, female gender and divorced or single marital status were and divorced or single marital status were significant independent predictors of significant independent predictors of psychiatric disorder. psychiatric disorder.
Conclusions Conclusions Deploymentto the Gulf
Deploymentto the Gulf War is associated with a range of mental War is associated with a range of mental health outcomes more than10 years after health outcomes more than10 years after deployment. deployment.
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Accumulating evidence suggests an excess Accumulating evidence suggests an excess of psychiatric symptoms among veterans of psychiatric symptoms among veterans deployed to the 1991 Persian Gulf War deployed to the 1991 Persian Gulf War relative to veterans of the same era not relative to veterans of the same era not deployed to that conflict (era veterans) deployed to that conflict (era veterans) (Presidential Advisory Committee on Gulf (Presidential Advisory Committee on Gulf War Veterans' Illness, 1996; Iowa Persian War Veterans' Illness, 1996; Iowa Persian Gulf Study Group, 1997; Fukuda Gulf Study Group, 1997; Fukuda et al et al, , 1998; Kroenke 1998; Kroenke et al et al, 1998; Unwin , 1998; Unwin et al et al, , 1999; Kang 1999; Kang et al et al, 2000; Cherry , 2000; Cherry et al et al, , 2001; Grant 2001; Grant et al et al, 2001; Hallman , 2001; Hallman et al et al, , 2003) . Only one study to date has investi-2003) . Only one study to date has investigated psychiatric disorders among Gulf War gated psychiatric disorders among Gulf War veterans using a structured interview (Ismail veterans using a structured interview (Ismail et al et al, 2002) ; however, the purpose of that , 2002); however, the purpose of that study was to determine the extent to which study was to determine the extent to which psychiatric disorder accounted for Gulf War psychiatric disorder accounted for Gulf War illness, defined as disability status. Our study illness, defined as disability status. Our study contributes to the existing Gulf War literature contributes to the existing Gulf War literature by comparing the 12-month prevalence of by comparing the 12-month prevalence of Axis I psychiatric disorders between random Axis I psychiatric disorders between random samples of Gulf War-deployed and era samples of Gulf War-deployed and era veterans, about 10 years after the conflict. veterans, about 10 years after the conflict.
METHOD METHOD Sampling Sampling
The Defense Manpower Data Center of the The Defense Manpower Data Center of the United States Department of Defense United States Department of Defense provided a random sample from all US provided a random sample from all US troops deployed ( troops deployed (n n¼1765) and not 1765) and not deployed (era veterans; deployed (era veterans; n n¼1832) to the 1832) to the Persian Gulf during the period of OperaPersian Gulf during the period of Operations Desert Shield and Desert Storm (5 tions Desert Shield and Desert Storm (5 August 1990 to 31 July 1991). Those August 1990 to 31 July 1991). Those selected for the study were sent a letter selected for the study were sent a letter describing the project and requesting their describing the project and requesting their consent to be interviewed. Records from consent to be interviewed. Records from the Internal Revenue Service and national dithe Internal Revenue Service and national directory assistance databases (e.g. TeleMatch) rectory assistance databases (e.g. TeleMatch) were used to locate veterans whose letters were used to locate veterans whose letters were returned without forwarding inforwere returned without forwarding information. These databases did not include mation. These databases did not include cellphone (mobile telephone) numbers. cellphone (mobile telephone) numbers.
Questionnaire Questionnaire
All telephone interviews were administered All telephone interviews were administered using a computer-assisted telephone using a computer-assisted telephone interview program. Participants were asked interview program. Participants were asked to rate their current health status, to report to rate their current health status, to report on 40 medical conditions diagnosed by a on 40 medical conditions diagnosed by a physician and to rate the presence and physician and to rate the presence and severity of 60 symptoms (further details severity of 60 symptoms (further details available from the author upon request). available from the author upon request).
The overall purpose of our study was to The overall purpose of our study was to determine the current symptoms and determine the current symptoms and psychiatric disorders of Gulf War veterans. psychiatric disorders of Gulf War veterans. Therefore, as part of the telephone interTherefore, as part of the telephone interview, participants were administered the view, participants were administered the Composite International Diagnostic InterComposite International Diagnostic Interview -Short Form/Diagnostic and Statistical view -Short Form/Diagnostic and Statistical Manual IV (CIDI-SF/DSM-IV; World Manual IV (CIDI-SF/DSM-IV; World Health Organization, 2002) to assess Health Organization, 2002) to assess generalised anxiety, panic disorder, simple generalised anxiety, panic disorder, simple phobia, social phobia, agoraphobia, phobia, social phobia, agoraphobia, obsessive-compulsive disorder, major obsessive-compulsive disorder, major depression, alcohol dependence and drug depression, alcohol dependence and drug dependence for the past 12 months. The dependence for the past 12 months. The 12-month version of the CIDI (World 12-month version of the CIDI (World Health Organization, 1997) for the DSMHealth Organization, 1997) for the DSM-IV (American Psychiatric Association, IV (American Psychiatric Association, 1994) was used to assess post-traumatic 1994) was used to assess post-traumatic stress disorder (PTSD), mania, anorexia stress disorder (PTSD), mania, anorexia nervosa and bulimia. Methodological nervosa and bulimia. Methodological studies have not been completed for all studies have not been completed for all versions of the CIDI. However, reliability versions of the CIDI. However, reliability and validity data are available for the and validity data are available for the DSM-III-R lifetime CIDI: for example, DSM-III-R lifetime CIDI: for example, kappa test-retest (1-3 days) reliabilities kappa test-retest (1-3 days) reliabilities for the lifetime CIDI range from 0.64 for for the lifetime CIDI range from 0.64 for bulimia to 0.84 for panic disorder bulimia to 0.84 for panic disorder (Wittchen, 1994) . Furthermore, sensitivity (Wittchen, 1994) . Furthermore, sensitivity and specificity of the CIDI-SF/DSM-III-R and specificity of the CIDI-SF/DSM-III-R were acceptable relative to results achieved were acceptable relative to results achieved with the lifetime CIDI/DSM-III-R adminiswith the lifetime CIDI/DSM-III-R administered in the National Comorbidity Survey tered in the National Comorbidity Survey (average sensitivity 90.75, range 77.0-(average sensitivity 90.75, range 77.0-100; average specificity 98.04, range 100; average specificity 98.04, range 93.9-99.9; Kessler 93.9-99.9; Kessler et al et al, 1998) . The , 1998). The only only essential difference between the essential difference between the DSM-III-R DSM-III-R and DSM-IV versions of and DSM-IV versions of the CIDI-SF was the added requirement the CIDI-SF was the added requirement that symptoms result in clinically significant that symptoms result in clinically significant distress or impairment. distress or impairment.
Positive (Kessler et al et al, 1998) . These predic-, 1998). These predictive values were for lifetime rather than tive values were for lifetime rather than 12-month diagnoses, however, and thus 12-month diagnoses, however, and thus may be somewhat lower than would be may be somewhat lower than would be expected for 12-month diagnoses. A more expected for 12-month diagnoses. A more recent study comparing the CIDI 12-month recent study comparing the CIDI 12-month version with a structured clinical interview version with a structured clinical interview conducted by a clinician found an overall conducted by a clinician found an overall positive predictive value of 0.89 for any positive predictive value of 0.89 for any neurotic disorder (Jordanova neurotic disorder (Jordanova et al et al, 2004) . , 2004). Owing to the infrequency of non-affective Owing to the infrequency of non-affective psychosis and bipolar disorder in the generpsychosis and bipolar disorder in the general population, it is difficult to achieve al population, it is difficult to achieve reliable diagnoses (Kendler reliable diagnoses (Kendler et al et al, 1996; , 1996; Kessler Kessler et al et al, 1997) . Therefore, these diag-, 1997). Therefore, these diagnoses were not evaluated. noses were not evaluated.
Diagnostic scoring was based on the Diagnostic scoring was based on the procedures outlined for the CIDI-SF and procedures outlined for the CIDI-SF and CIDI 12-month version, with the exception CIDI 12-month version, with the exception of somatisation. Because of time conof somatisation. Because of time constraints, a full interview for somatisation straints, a full interview for somatisation disorder was not possible. An abridged dedisorder was not possible. An abridged definition requiring a minimum of six sympfinition requiring a minimum of six symptoms for women or four symptoms for toms for women or four symptoms for men (Escobar men (Escobar et al et al, 1987) was used to es-, 1987) was used to establish somatisation. If the person rated as tablish somatisation. If the person rated as moderate or severe any of 16 symptoms, moderate or severe any of 16 symptoms, similar to those used in the Primary Care similar to those used in the Primary Care Evaluation of Mental Disorders (PRIMEEvaluation of Mental Disorders (PRIME-MD; Spitzer MD; Spitzer et al et al, 1994) to screen for soma-, 1994) to screen for somatisation (e.g. fainting, menstrual problems tisation (e.g. fainting, menstrual problems or abdominal pain), the symptom was or abdominal pain), the symptom was counted toward a diagnosis of somatisation counted toward a diagnosis of somatisation disorder. For each somatisation symptom disorder. For each somatisation symptom reported, the probe flow procedure from reported, the probe flow procedure from the CIDI was used to rule out medical exthe CIDI was used to rule out medical explanations. Medical explanations were replanations. Medical explanations were reviewed, masked, by a physician (H.M.K.) viewed, masked, by a physician (H.M.K.) for consistency with the symptom. for consistency with the symptom.
Thirty interviewers, experienced in Thirty interviewers, experienced in social science interviews, were trained by social science interviews, were trained by clinicians to administer the interview and clinicians to administer the interview and were tested individually using a set of live were tested individually using a set of live mock interviews. The probe flow method mock interviews. The probe flow method for the CIDI 12-month version was sequenfor the CIDI 12-month version was sequentially programmed. To ensure quality contially programmed. To ensure quality control throughout the study, portions of trol throughout the study, portions of interviews conducted by each interviewer interviews conducted by each interviewer were covertly monitored twice per shift were covertly monitored twice per shift and 10% of the interviews were monitored and 10% of the interviews were monitored in their entirety. Participants were told as a in their entirety. Participants were told as a part of the informed consent that their part of the informed consent that their interview could be monitored by a clinician interview could be monitored by a clinician or supervisor. Concordance on question or supervisor. Concordance on question sequence and coding was 100% for all sequence and coding was 100% for all cases monitored. The median interview cases monitored. The median interview length was 46.7 min (minimum 18.4 min, length was 46.7 min (minimum 18.4 min, maximum 213.6). The interviewers were maximum 213.6). The interviewers were trained to recognise suicidal or homicidal trained to recognise suicidal or homicidal intent and to alert the on-call clinical intent and to alert the on-call clinical psychologist. psychologist.
Procedure Procedure
The protocol and verbal consent were The protocol and verbal consent were reviewed and approved by the institutional reviewed and approved by the institutional Individuals selected and sent a letter Individuals selected and sent a letter describing the study were asked to return describing the study were asked to return a prepaid postcard indicating a preference a prepaid postcard indicating a preference of date and time to be interviewed. Those of date and time to be interviewed. Those who failed to return their postcards within who failed to return their postcards within 5 days were telephoned, to enquire about 5 days were telephoned, to enquire about their interest in the study, answer questions their interest in the study, answer questions and, if possible, obtain verbal consent and and, if possible, obtain verbal consent and set up an interview time. 
Statistical analyses Statistical analyses
Chi-squared analyses (using the Statistical Chi-squared analyses (using the Statistical Package for the Social Sciences, version Package for the Social Sciences, version 12.1 for Windows) were used to analyse 12.1 for Windows) were used to analyse participant characteristics and to compare participant characteristics and to compare respondents and non-respondents. Twelverespondents and non-respondents. Twelvemonth prevalence of psychiatric disorders month prevalence of psychiatric disorders was stratified by deployment status and was stratified by deployment status and gender. Separate logistic regressions to gender. Separate logistic regressions to predict psychiatric diagnoses used the predict psychiatric diagnoses used the demographic variables for Gulf War and demographic variables for Gulf War and era veterans listed in Table 3 . To increase era veterans listed in Table 3 . To increase the stability of the models, participants the stability of the models, participants with any one of the following anxiety diswith any one of the following anxiety disorders were included in the combined logisorders were included in the combined logistic regression for anxiety: agoraphobia, tic regression for anxiety: agoraphobia, general anxiety disorder, obsessivegeneral anxiety disorder, obsessivecompulsive disorder, panic attack, social compulsive disorder, panic attack, social phobia, simple phobia and PTSD. A second phobia, simple phobia and PTSD. A second logistic regression model was developed for logistic regression model was developed for major depression and a third for drug or major depression and a third for drug or alcohol dependence. Owing to the small alcohol dependence. Owing to the small number of cases, logistic regression number of cases, logistic regression analyses were not performed to predict analyses were not performed to predict mania. mania.
The logistic regression analyses used to The logistic regression analyses used to summarise these data roughly followed summarise these data roughly followed the procedures of Hosmer & Lemeshow the procedures of Hosmer & Lemeshow (2000) . The logistic regression models were (2000) . The logistic regression models were fitted using a stepwise forward inclusion fitted using a stepwise forward inclusion algorithm, with inclusion and exclusion algorithm, with inclusion and exclusion criteria of criteria of P P4 40.15 and 0.15 and P P5 50.2 respectively. 0.2 respectively. If a variable was a significant predictor in If a variable was a significant predictor in the model, then that variable with all of the model, then that variable with all of its sub-categories was used as the sole its sub-categories was used as the sole predictor of the diagnosis in a new analysis. predictor of the diagnosis in a new analysis. To obtain a more parsimonious and inTo obtain a more parsimonious and interpretable model, sub-categories of the terpretable model, sub-categories of the variable within the single predictor model variable within the single predictor model with similar odds ratios were combined with similar odds ratios were combined whereas sub-categories with large whereas sub-categories with large confidence intervals were excluded; the confidence intervals were excluded; the overall logistic regression model was then overall logistic regression model was then repeated with the new sub-categories and repeated with the new sub-categories and all other predictors included in the model. all other predictors included in the model. Referents for each variable were generally Referents for each variable were generally chosen based on the sub-category with the chosen based on the sub-category with the largest number of participants (see Table  largest number of participants (see Table  5 ). All two-way interactions among 5). All two-way interactions among predictors were evaluated, but none was predictors were evaluated, but none was significant at significant at P P4 40.05. 0.05.
RESULTS RESULTS
Response rates Response rates
Response and cooperation rates are shown Response and cooperation rates are shown in Table 1 . Overall response rates were in Table 1 . Overall response rates were lowered because valid addresses or telelowered because valid addresses or telephone numbers could not be located for phone numbers could not be located for about one-third of the sample. In addition, about one-third of the sample. In addition, some veterans in our sample were ineligible some veterans in our sample were ineligible (e.g. incarcerated, dead, not in the military (e.g. incarcerated, dead, not in the military during the Gulf War). However, for those during the Gulf War). However, for those veterans contacted and eligible, the coopveterans contacted and eligible, the cooperation rate was relatively high. An overall eration rate was relatively high. An overall comparison of respondents and noncomparison of respondents and nonrespondents was based on the demographic respondents was based on the demographic data available from Department of Defense data available from Department of Defense records (Table 2 ). This comparison rerecords (Table 2 ). This comparison revealed that greater vealed that greater proportions of White proportions of White veterans, nonveterans, non-commissioned and warrant commissioned and warrant officers, and commissioned officers reofficers, and commissioned officers responded. Although age, gender and branch sponded. Although age, gender and branch of service also differed significantly beof service also differed significantly between respondents and non-respondents, tween respondents and non-respondents, the differences were relatively small. the differences were relatively small.
Sample characteristics Sample characteristics
Relative to the other branches of the miliRelative to the other branches of the military (Army, Navy, Marines and Air Force), tary (Army, Navy, Marines and Air Force), the sample contained a relatively small the sample contained a relatively small number of Coast Guard veterans (11 nonnumber of Coast Guard veterans (11 nondeployed; 4 deployed), who were deployed; 4 deployed), who were 4 5 4 4 5 4 AUTHOR'S PROOF AUTHOR'S PROOF excluded from all analyses. Furthermore, excluded from all analyses. Furthermore, one member of the Gulf War-deployed one member of the Gulf War-deployed group had missing data and was excluded group had missing data and was excluded from further analyses (Gulf War group, from further analyses (Gulf War group, n n¼967; era group, 967; era group, n n¼784). Relative to 784). Relative to the era veterans, a significantly greater the era veterans, a significantly greater proportion of Gulf War veterans were proportion of Gulf War veterans were male, high-school educated, single during male, high-school educated, single during the war, and of African American or 'other' the war, and of African American or 'other' ethnic background (Table 3 ). The two ethnic background (Table 3 ). The two groups were of comparable age. A signifigroups were of comparable age. A significantly greater proportion of Gulf veterans cantly greater proportion of Gulf veterans were on active duty prior to the conflict, enwere on active duty prior to the conflict, enlisted and in the Army or Marines, whereas listed and in the Army or Marines, whereas a greater proportion of era veterans were in a greater proportion of era veterans were in the National Guard or reserves prior to the the National Guard or reserves prior to the conflict, officers and in the Air Force. Howconflict, officers and in the Air Force. However, comparison of the demographic proever, comparison of the demographic profiles of the samples for Gulf War and era files of the samples for Gulf War and era veterans provided by the Department of veterans provided by the Department of Defense revealed differences between the Defense revealed differences between the two groups similar to those reflected in two groups similar to those reflected in our sample of respondents. That is, Gulf our sample of respondents. That is, Gulf War veterans were somewhat younger and War veterans were somewhat younger and had a greater proportion of African Amerihad a greater proportion of African Americans than the era group. The Gulf War cans than the era group. The Gulf War group also had a greater proportion of group also had a greater proportion of men on active duty, in the Army, Navy or men on active duty, in the Army, Navy or Marines, and of enlisted rank, than the Marines, and of enlisted rank, than the era group (Table 3) . era group (Table 3) .
Twelve-month prevalence Twelve-month prevalence of psychiatric disorders of psychiatric disorders Overall, the Gulf War veterans met criteria Overall, the Gulf War veterans met criteria for one or more psychiatric disorders more for one or more psychiatric disorders more often than the era group (Table 4) . often than the era group (Table 4) . Although little difference was seen in rates Although little difference was seen in rates of alcohol dependence, specific phobia, of alcohol dependence, specific phobia, mania and somatisation, prevalence rates mania and somatisation, prevalence rates for the remaining anxiety disorders, depresfor the remaining anxiety disorders, depression and drug dependence were two to sion and drug dependence were two to three times higher for the Gulf War group three times higher for the Gulf War group relative to the era group. Within the former relative to the era group. Within the former group, women had higher rates of every disgroup, women had higher rates of every disorder except alcohol and drug dependence. order except alcohol and drug dependence. Within the era group, women had higher Within the era group, women had higher rates of every disorder except alcohol derates of every disorder except alcohol dependence. For all psychiatric disorders, pendence. For all psychiatric disorders, women in the era group had higher rates women in the era group had higher rates than male Gulf War veterans. than male Gulf War veterans.
For depression, being deployed to the For depression, being deployed to the Gulf, female, high-school educated and Gulf, female, high-school educated and enlisted were each significant independent enlisted were each significant independent predictors in the logistic regression model predictors in the logistic regression model (see Table 5 ). Predictors for anxiety disor-(see Table 5 ). Predictors for anxiety disorders included Gulf deployment, female genders included Gulf deployment, female gender, being divorced at the time of the Gulf der, being divorced at the time of the Gulf War, enlisted relative to non-commissioned War, enlisted relative to non-commissioned officer (NCO) or officer rank, and being in officer (NCO) or officer rank, and being in the Army relative to the other services. For the Army relative to the other services. For alcohol or drug dependence, being male, alcohol or drug dependence, being male, enlisted, divorced, single or living with enlisted, divorced, single or living with someone and deployment other than to someone and deployment other than to the Persian Gulf were significant indepenthe Persian Gulf were significant independent risk factors. No twodent risk factors. No two-way interaction way interaction was a significant predictor for any of the was a significant predictor for any of the psychiatric disorders. psychiatric disorders.
DISCUSSION DISCUSSION
Veterans deployed to the Gulf War had sigVeterans deployed to the Gulf War had significantly higher prevalence of psychiatric nificantly higher prevalence of psychiatric diagnoses than era veterans, with deploydiagnoses than era veterans, with deployment as a powerful predictor of current ment as a powerful predictor of current (past 12 months) depression and anxiety (past 12 months) depression and anxiety disorders approximately 10 years after the disorders approximately 10 years after the end of the Gulf War. These findings conend of the Gulf War. These findings confirm and extend those of several previous firm and extend those of several previous studies among Gulf War Group, 1997) . Despite the frequency and psychological Despite the frequency and psychological stress associated with deployment among stress associated with deployment among service personnel, our study is one of the service personnel, our study is one of the few to evaluate the effects of deployment few to evaluate the effects of deployment on the 12-month prevalence of Axis I on the 12-month prevalence of Axis I DSM-IV psychiatric disorders (excluding DSM-IV psychiatric disorders (excluding psychoses) among random samples of psychoses) among random samples of veterans. veterans.
For a subset of veterans deployed to For a subset of veterans deployed to sites in addition to the Gulf, these other sites in addition to the Gulf, these other deployments were associated with an deployments were associated with an increased risk of alcohol/drug dependence increased risk of alcohol/drug dependence but not of depression or anxiety disorders. but not of depression or anxiety disorders. Experiencing multiple deployments and Experiencing multiple deployments and being single or divorced may increase the being single or divorced may increase the risk of alcohol/drug dependence because risk of alcohol/drug dependence because of isolation and lack of support, both of of isolation and lack of support, both of which have been associated with increased which have been associated with increased risk of substance misuse (Grant risk of substance misuse (Grant et al et al, , 2001; Schuckit & Smith, 2001 , 1988) . However, the number of veterans ( number of veterans (n n¼204) with other 204) with other deployments is substantially smaller than deployments is substantially smaller than the number of veterans deployed to the the number of veterans deployed to the Gulf, making these results less reliable. Gulf, making these results less reliable.
Rank and psychiatric disorder Rank and psychiatric disorder
Enlisted status relative to NCO and officer Enlisted status relative to NCO and officer rank was associated with increased risk of rank was associated with increased risk of multiple psychiatric disorders including multiple psychiatric disorders including anxiety, depression and drug/alcohol anxiety, depression and drug/alcohol dependence. Other investigators of Gulf dependence. Other investigators of Gulf War veterans have also reported that lower War veterans have also reported that lower rank is associated with poorer psychorank is associated with poorer psychological and physical health (Ismail logical and physical health (Ismail et al et al, , 2000) and increased risk of multisymptom 2000) and increased risk of multisymptom illness (Fukuda illness (Fukuda et al et al, 1998; Gray , 1998; Gray et al et al, , 1998 ). In our study, being in the Army 1998). In our study, being in the Army increased the risk of an anxiety disorder, increased the risk of an anxiety disorder, whereas being in the Air Force, Marines whereas being in the Air Force, Marines or Navy was protective. These findings or Navy was protective. These findings suggest that those with the least control suggest that those with the least control by virtue of lower rank are more likely to by virtue of lower rank are more likely to be adversely affected by their war experibe adversely affected by their war experience years after the war has ended, ence years after the war has ended, although causality cannot be inferred from although causality cannot be inferred from the present study design. Furthermore, the present study design. Furthermore, lower rank may be a surrogate for lower lower rank may be a surrogate for lower socio-economic status: this is known to socio-economic status: this is known to 4 5 6 4 5 6 AUTHOR'S PROOF AUTHOR'S PROOF (92) 892 (92) 691 (88) 691 (88) 1517 (92) 1517 (92) 1346 (87) 1346 (87) Female Female 75 (8) 75 (8) 93 (12) 93 (12) 135 (8) 135 (8) 206 (13) 206 (13) Ethnicity, Ethnicity, n n (%) (76) 733 (76) 662 (84) 662 (84) 1173 (71) 1173 (71) 1149 (74) 1149 (74) African American African American 190 (20) 190 (20) 103 (13) 103 (13) 378 (23) 378 (23) 283 (18) 283 (18) Other Other 44 (5) 44 (5) 19 (3) 19 (3) 101 (6) 101 (6) 120 (8) 120 (8) Marital status while deployed, Marital status while deployed, n n (%) (%) 20.52* (5) 20.52* (5) Married Married 516 (53) 516 (53) 471 (60) 471 (60) Divorced Divorced 41 (4) 41 (4) 47 (6) 47 (6) Separated Separated 16 (2) 16 (2) 19 (3) 19 (3) Widowed Widowed 1 ( 1 (5 51) 1) 1 ( 1 (5 51) 1)
Single (never married) Single (never married) 378 (39) 378 (39) 229 (29) 229 (29) Not married (living with partner) Not married (living with partner) 15 (2) 15 (2) 17 (2) 17 (2) Education, Education, 1 1 n n (%) (%) 18.18* (2) 18.18* (2) High school High school 238 (25) 238 (25) 148 (19) 148 (19) College College 594 (61) 594 (61) 475 (61) 475 (61) Graduate school Graduate school 135 (14) 135 (14) 161 (20) 161 (20) Branch of service, Branch of service, n n (%) (51) 490 (51) 360 (46) 360 (46) 814 (49) 814 (49) 741 (48) (31) 177 (22) 177 (22) 962 (58) 962 (58) 631 (41) 631 (41) NCO NCO 516 (53) 516 (53) 437 (56) 437 (56) 515 (31) 515 (31) 674 (43) 674 (43) Officer Officer 152 (16) 152 (16) 170 (22) 170 (22) 175 (11) 175 (11) 247 (16) 247 (16) Duty, Duty, n n (%) (%) 145.72* (2) 145.72* (2) 397.00* (2) 397.00* (2) Active Active 809 (84) 809 (84) 452 (58) 452 (58) 1384 (84) 1384 (84) 790 (51) 790 (51) National Guard National Guard 64 (6) 64 (6) 124 (16) 124 (16) 106 (6) 106 (6) 323 (21) 323 (21) Reserves Reserves 94 (10) 94 (10) 208 (26) 208 (26) 162 (10) 162 (10) 439 (28) 439 (28) Other deployments Other deployments 2 2
124 (13) 124 (13) 80 (10) 80 (10) NCO, non-commissioned officer. NCO, non-commissioned officer. contribute to psychiatric disorders and the contribute to psychiatric disorders and the stresses that accompany lower status may stresses that accompany lower status may have contributed to the onset of psychiatric have contributed to the onset of psychiatric conditions after the war and/or made it conditions after the war and/or made it difficult to receive adequate care for difficult to receive adequate care for psychiatric conditions that began during psychiatric conditions that began during the war. the war.
Demographic predictors Demographic predictors of psychiatric disorder of psychiatric disorder
Non-military factors, including education, Non-military factors, including education, marital status during the war and gender marital status during the war and gender were also predictive of current psychiatric were also predictive of current psychiatric disorders. Similar to previous findings from disorders. Similar to previous findings from community samples (Neeleman community samples (Neeleman et al et al, , 2001 ), veterans with the lowest level of 2001), veterans with the lowest level of education were at increased risk of deeducation were at increased risk of depression relative to their better-educated pression relative to their better-educated peers, and veterans who were divorced at peers, and veterans who were divorced at the time of their service in the Gulf were the time of their service in the Gulf were at increased risk of anxiety disorder and at increased risk of anxiety disorder and drug/alcohol dependence relative to those drug/alcohol dependence relative to those who were married. Divorce has been assowho were married. Divorce has been associated with increased symptoms of anxiety ciated with increased symptoms of anxiety and depression among individuals both as and depression among individuals both as they go through divorce (Hackney & they go through divorce (Hackney & Ribordy, 1980) and also years after the Ribordy, 1980) and also years after the 4 5 7 4 5 7 AUTHOR'S PROOF AUTHOR'S PROOF (Kessler et al et al, , 1994; Grant 1994; Grant et al et al, 2001 ) and among those , 2001) and among those who are divorced or never married who are divorced or never married (Richards (Richards et al et al, 1997; Grant , 1997; Grant et al et al, 2001) . , 2001). These factors suggest that those with less These factors suggest that those with less education or who have other stressors such education or who have other stressors such as divorce show increased risk of psychias divorce show increased risk of psychiatric disorder beyond the risks associated atric disorder beyond the risks associated with military service. Similar to nonwith military service. Similar to nonmilitary samples, women were consistently military samples, women were consistently at greater risk for anxiety and depression at greater risk for anxiety and depression but at less risk than men for drug/alcohol but at less risk than men for drug/alcohol dependence (Kessler dependence (Kessler et al et al, 1994) . Unwin , 1994). Unwin et et al al (2002) did not find gender differences (2002) did not find gender differences among UK service personnel deployed to among UK service personnel deployed to the Persian Gulf conflict and to Bosnia. the Persian Gulf conflict and to Bosnia. However, they evaluated psychological However, they evaluated psychological symptoms rather than psychiatric symptoms rather than psychiatric diagnoses. diagnoses.
Comparison with the National Comparison with the National Comorbidity Survey Comorbidity Survey
Although veterans in our study were most Although veterans in our study were most probably healthier than the representative probably healthier than the representative sample of the US population participating sample of the US population participating in the National Comorbidity Survey in the National Comorbidity Survey (Kessler (Kessler et al et al, 1994) , the 12-month preva-, 1994), the 12-month prevalence of psychiatric disorders for males in lence of psychiatric disorders for males in the Survey provides a rough comparison the Survey provides a rough comparison for males in our study (see Table 4 ). Rates for males in our study (see Table 4 ). Rates of major depression, generalised anxiety of major depression, generalised anxiety and simple phobia were approximately and simple phobia were approximately doubled for deployed male veterans relative doubled for deployed male veterans relative to the male Survey sample, which in turn to the male Survey sample, which in turn were comparable to the prevalence of these were comparable to the prevalence of these disorders for non-deployed veterans. Prevadisorders for non-deployed veterans. Prevalence rates of agoraphobia without panic, lence rates of agoraphobia without panic, panic disorder, social phobia, mania and panic disorder, social phobia, mania and drug and alcohol dependence were either drug and alcohol dependence were either comparable or lower among deployed male comparable or lower among deployed male veterans relative to US males. With the veterans relative to US males. With the exception of generalised anxiety, our results exception of generalised anxiety, our results suggest that non-deployed women were at suggest that non-deployed women were at no greater risk of any disorder relative to no greater risk of any disorder relative to community rates reported by Kessler community rates reported by Kessler et al et al (1994) , although the number of women in (1994) , although the number of women in our study limits the reliability of our our study limits the reliability of our findings. findings.
Rates of PTSD in the Gulf WarRates of PTSD in the Gulf Wardeployed troops were below those reported deployed troops were below those reported by the National Comorbidity Survey, but by the National Comorbidity Survey, but the latter evaluated lifetime rather than the latter evaluated lifetime rather than 12-month prevalence. 
Implications of the study Implications of the study
This study is the largest random sample of This study is the largest random sample of US Gulf War-deployed and era veterans in US Gulf War-deployed and era veterans in which a standardised and validated method which a standardised and validated method was used to evaluate all Axis I psychiatric was used to evaluate all Axis I psychiatric disorders. Although the sample size was disorders. Although the sample size was relatively large, the overall response rate relatively large, the overall response rate was suboptimal and may attenuate the was suboptimal and may attenuate the generalisability of this study. Respondents generalisability of this study. Respondents differed from non-respondents, with the differed from non-respondents, with the most notable differences being the greater most notable differences being the greater proportions of White and NCO/officer proportions of White and NCO/officer rank individuals volunteering for the study. rank individuals volunteering for the study. However, such differences are a typical bias However, such differences are a typical bias in epidemiological surveys, for which in epidemiological surveys, for which White individuals and those with more White individuals and those with more education are more likely to volunteer. education are more likely to volunteer. Furthermore, demographic factors were Furthermore, demographic factors were controlled for in the logistic regression controlled for in the logistic regression models used to predict psychiatric disormodels used to predict psychiatric disorders. The psychiatric diagnoses remain proders. The psychiatric diagnoses remain provisional, since interviews were conducted visional, since interviews were conducted by lay interviewers rather than trained clinby lay interviewers rather than trained clinicians. However, because the CIDI is deicians. However, because the CIDI is designed for use by unqualified interviewers, signed for use by unqualified interviewers, reliance on clinical judgement is minimised. reliance on clinical judgement is minimised.
The study's results reflect the 12-month The study's results reflect the 12-month prevalence of psychiatric disorders and do prevalence of psychiatric disorders and do not address the prevalence of psychiatric not address the prevalence of psychiatric morbidity for the entire period from the morbidity for the entire period from the end of the conflict up to 10 years after the end of the conflict up to 10 years after the war. Nevertheless, when other known risk war. Nevertheless, when other known risk factors for psychiatric illness such as factors for psychiatric illness such as gender, divorce and educational attainment gender, divorce and educational attainment were controlled for, having been deployed were controlled for, having been deployed remained a significant, independent risk remained a significant, independent risk factor for diagnoses of anxiety and/or defactor for diagnoses of anxiety and/or depression, whereas being of lower rank (i.e. pression, whereas being of lower rank (i.e. enlisted) increased risks for all psychiatric enlisted) increased risks for all psychiatric disorders. These findings suggest that in disorders. These findings suggest that in addition to the usual demographic risk addition to the usual demographic risk factors for psychiatric illness, veterans have factors for psychiatric illness, veterans have the burden of increased risk as a result of the burden of increased risk as a result of their deployment, particularly if they were their deployment, particularly if they were of lower rank. The effects of a relatively of lower rank. The effects of a relatively brief war with limited physical trauma have brief war with limited physical trauma have a lasting impact on veterans that could be a lasting impact on veterans that could be attenuated by prevention programmes to attenuated by prevention programmes to reduce the impact of war on veterans' reduce the impact of war on veterans' mental health. mental health. who offered invaluable input into the research design who offered invaluable input into the research design and execution of this study. Dr Ronald Kessler conand execution of this study. Dr Ronald Kessler contributed his expertise in the design of our psychiatric tributed his expertise in the design of our psychiatric interview and graciously allowed us the use of the interview and graciously allowed us the use of the Composite International Diagnostic InterviewĈomposite International Diagnostic InterviewŜ hort Form/Diagnostic and Statistical Manual IV. In Short Form/Diagnostic and Statistical Manual IV. In addition, we thank Joyce Kosmoski, who assisted addition, we thank Joyce Kosmoski, who assisted with numerous revisions of the manuscript. with numerous revisions of the manuscript.
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